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A  method  for  neutralization  of  acidified  water-courses. 

(§7)  The  present  invention  refers  to  a  method  for  neutraliza- 
tion  of  acidified  water-courses  like  races,  rivers,  etc.  A  lime- 
stone  suspension  with  grain  sizes  of  between  0  and  0.010  mm 
and  a  dry  content  of  about  70  percent  is  pumped  out  into  a  rap- 
idly  streaming  flow  resulting  in  a  good  dissolution,  spreading 
and  almost  instantaneously  neutralizing  effect. 
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  The  present  invention  refers  to  a  method  for  neutraliza- 
tion  of  acidified  water-courses  like  races,  rivers,  etc.  A  lime- 
stone  suspension  with  grain  sizes  of  between  0  and  0.010  mm 
and  a  dry  content  of  about  70  percent  is  pumped  out  into  a  rap- 
idly  streaming  flow  resulting  in  a  good  dissolution,  spreading 
and  almost  instantaneously  neutralizing  effect. 



The  p r e sen t   i nven t ion   r e l a t e s   to  a  method  for  n e u t r a l i z a t i o n  

and  e s p e c i a l l y   to  lime  t r e a t m e n t   of  a c i d i f i e d   w a t e r - c o u r s e s   l i k e  

r aces ,   r i v e r s   and  s i m i l a r   and  more  p a r t i c u l a r l y   to  the  a d d i t i o n  

of  l i m e s t o n e .  

The  a c i d i f i c a t i o n   of  our  w a t e r - c o u r s e s   and  lakes  is  a 

problem  of  growing  impor tance .   Already  today  a  l a rge   number  o f  

lakes  are  cons ide red   as  more  or  less   dead  with  regard  to  t h e  

animal  and  p lan t   l i f e   and  above  all  with  regard  to  f i s h .  

In  heav i ly   s t reaming  w a t e r - c o u r s e s   it   is  f i r s t   of  all  t h e  

salmon  which  is  a f f e c t e d   being  very  s e n s i b l e   to  p H - v a r i a t i o n s .   A 

lowering  of  the  pH-value  with  as  l i t t l e   as  0.2  un i t s   r e s u l t s   i n  

tha t   the  salmon  is  more  or  less   e l i m i n a t e d .   E s p e c i a l l y  t h e   s a lmon-  

fry  is  a f f e c t e d   causing  enormous  e f f e c t s   on  the  salmon  c u l t i v a -  

t i o n s .  

The  a c i d i f i c a t i o n   e f f e c t   is  of ten  of  the  kind  tha t   i t   does  

not  show  more  than  during  a  very  shor t   time  of  the  yea r ,   e s p e c i -  

a l l y   at  the  time  of  the  spr ing  f lood  or  in  the  autumn.  Very  o f t e n  

i t  i s   a l t o g e t h e r   a  ques t ion   of  not  more  than  20  to  40  days  p e r  

year .   Usually  such  "blows"  of  acid  are  very  heavy  and  are  s t r o n g  

enough  to  e l i m i n a t e   the  animal  and  p lan t   l i f e ,   even  if  the  pH 

l i e s   around  normal  during  the  r e s t   of  the  y e a r .  
The  methods  up  to  now  e x c l u s i v e l y   aim  at  manually  adding  a 

la rge   excess  of  lime  and  then  f i r s t   of  all   to  l akes .   A  r e l a t i v e l y  

c o a r s e - g r a i n e d   l imes tone   is  used,  u sua l l y   with  a  grain  s ize  o f  

not  more  than  1  mm.  This  product   is  cheap  but  takes  a  p r o p o r -  



t i o n a l l y   long  time  to  d i s s o l v e   and  often  i t   is  not  d i s s o l v e d   un -  

t i l   lying  on  the  bottom  of  the  s t ream,   where  it   is  of  no  use,  o r  

i t   is  d i s s o l v e d   f i r s t   when  i t   has  come  out  into  the  sea  or  a  l a k e .  

Thus,  the  a d d i t i o n   of  lime  must  be  done  with  a  la rge   excess  in  

order  to  achieve  an  e f f e c t .   However,  a  dosage  of  excess  has  shown 

to  be  i n e f f e c t i v e   when  these  blows  of  acid  occur ,   due  to  tha t   t h e  

e f f e c t   is  very  shor t   by  the  f ac t   tha t   the  lime  sinks  to  the  bo t tom 

as  well  as  tha t   the  e f f e c t   of ten  occurs  too  l a t e   as  the  l i m e  

added  not  e a s i l y   d i s s o l v e s .   The  poor  e f f e c t   of  c o n v e n t i o n a l  

methods  is  also  due  to  d e p o s i t i o n s   on  the  g r a i n s .   Since  t h e  

e f f e c t   is  shor t   but  the  dosage  during  a  c e r t a i n   per iod  is  c o n s t a n t  

the  a d d i t i o n   of  lime  must  be  r epea ted   with  shor t   i n t e r v a l s .   The 

doses  of  lime  are  u s u a l l y   e s t i m a t e d   to  maybe  5  to  10  years   b u t  

the  e f f e c t   of ten  ceases   a f t e r   about  2  y e a r s .  
In  some  lakes  a  change  of  water  with  an  i n t e r v a l   of  a  c o u p l e  

of  months  often  takes   p l ace ,   and  th i s   also  r e s u l t s   in  tha t   t h e  

e f f e c t   of  an  a d d i t i o n   of  lime  soon  d i s a p p e a r s ,   even when  added  i n  

excess .   The  methods  of  today  are  very  much  haza rdous ,   as  t h e r e  

are  n e i t h e r   r e g u l a t i o n s   nor  s u p e r v i s i o n   p o s s i b i l i t i e s .   The 

procedure   is  often  the  f o l l o w i n g :   a  la rge   amount  of  lime  is  a d d e d ,  

the  pH  is  measured  and  in  view  of  the  thus  ob ta ined   pH-value  more 

lime  is  e v e n t u a l l y   added.  Many  times  the  measurement  is  of  no 

va lue ,   as  the  measuring  does  not  take  place  where  the  real  e f f e c t  

is  ach ieved .   The  r e g u l a r   cont ro l   is  not  made  very  c a r e f u l l y ,   s i n c e  

normal ly   the re   is  no  s u p e r i n t e n d e n c e   at  lakes  and  s i m i l a r .  

Another  p r e v i o u s l y   known  method  to  lower  the  ex ten t   of  a c i d -  

i ty  in  a c i d i f i e d   waters   is  to  lead  a c i d i f i e d   water  d i r e c t l y   down 

into  a  bed  with  l a r g e r   l i m e s t o n e s ,   the  bed  is  f l u i d i z e d ,   w h e r e -  

upon  the  rubbing  which  occurs  between  the  p a r t i c l e s   causes  t h e  

s ize   of  p a r t i c l e s   to  d e c r e a s e ,   s i m u l t a n e o u s l y   as  the  lime  i s  

d i s s o l v e d   in  the  water  thus  lowering  i t s   degree  of  a c i d i t y .   T h i s  

method  is  a d v i s a b l e   for  small  water   q u a n t i t i e s ,   as  i t   does  n o t  

r e q u i r e   any  l a r g e r   a r r angemen t s .   The  method  is  e s p e c i a l l y   s u i t -  

able  for  amounts  of  water  wi thin   the  range  of  one  or  several   c u b i c  

metres  per  s e c o n d .  

With  regard  to  w a t e r - c o u r s e s   l ike   races  and  r i v e r s   and 

e s p e c i a l l y   l a rge   r i v e r s ,   there   is  today  no  method  to  get  a  r e a l l y  



e f f e c t i v e   and  p o s i t i v e   r e s u l t .   The  s t reaming  in  the  r i v e r s   a r e  

often  so  heavy,  e s p e c i a l l y   at  the  spr ing  f l ood ,   tha t   with  a  l i m e -  

stone  meal  having  a  g ra in  s ize   of  up  to  0.1  and  0.2  mm  the  t i m e  

for  having  a  n e u t r a l i z a t i o n   e f f e c t   is  so  long  tha t   the  r e s u l t   i s  

ob ta ined   f i r s t   maybe  out  at  sea  or  in  a  lake  which  the  r i v e r   r u n s  

out  in to .   At  a  spring  f lood  the  amount  of  water  can  be  up  to  1000 
m3  per  second  and  more.  

Fur the rmore ,   with  the  methods  of  today  where  lime  is  added  

manual ly ,   often  only  a  local  e f f e c t   or  an  e f f e c t   along  a  s t r i n g  

in  the  r i v e r   is  ob t a ined .   The  t r a n s v e r s e   d i s t r i b u t i o n   of  the  l i m e  

is  poor  and  thereby   also  the  overa l l   e f f e c t .  

Another  drawback  with  the  l imes tone   meal  used  today  is  t h a t  

i t   is  a  dry  powder.  This  makes  i t   both  d i f f i c u l t   to  dose  and 

d i f f i c u l t   to  handle .   As  i t   cannot  be  pumped  out ,   d i f f e r e n t   k i n d s  

of  s c r e w - f e e d e r s   have  to  be  used  or  the  powder  has  to  be  added  

by  hand.  By  the  f ac t   t ha t   the  e f f e c t   of ten  due  to  the  d i f f i c u l t y  

of  the  l imes tone   p a r t i c l e s   to  d i s s o l v e   is  ob ta ined   a  long  t i m e  

l a t e r   in  the  water  system  the  con t ro l   and  the  r e g u l a t i o n   of  t h e  

lime  t r e a t m e n t   is  d i f f i c u l t   or  even  i m p o s s i b l e .   On  the  spot  where  

the  measuring  takes  place  the  e f f e c t   is  not  o p t i m a l .  

N e u t r a l i z a t i o n   is  e s p e c i a l l y   a  problem  when  t r e a t i n g   o n l y  

s l i g h t l y   a c i d i f i e d   wa t e r s ,   waters  having  a  pH  of  around  6.  Con- 

ven t iona l   methods  are  e f f e c t i v e   when  app l i ed   to  waters   with  a  pH 

of  around  3  and  4,  but  with  regard  to  waters   with  a  pH  of  a r o u n d  

6  and  7  the  p re sen t   method  i s  up   to  now  the  only  e f f e c t i v e   one .  
An  ob jec t   with  the  p r e sen t   i nven t ion   is  to  provide  a  method 

for  n e u t r a l i z a t i o n   of  l a rge   q u a n t i t i e s   of  wate r ,   e .g .   a  s p r i n g -  

- f lood   which  may  con ta in   amounts  of  water  of  up  to  1000  m3  p e r  
s e c o n d .  

Another  ob jec t   with  the  p r e sen t   i nven t ion   is  to  provide  a 

method  for  n e u t r a l i z i n g   a c i d i f i e d   w a t e r - c o u r s e s   as  ea r ly   a s  

p o s s i b l e ,   i . e .   as  c lose   to  the  source  as  p o s s i b l e .  

S t i l l   ano ther   ob jec t   with  the  p re sen t   i nven t ion   is  to  p r o -  
vide  a  method  by  means  of  which  e x i s t i n g   p lan t s   l ike   power  s t a t i o n s ,  

a  dam  or  s i m i l a r   can  be  used,  and  which  method  is  e a s i l y   c a r r i e d  

o u t .  

S t i l l   f u r t h e r   ano ther   ob jec t   with  the  p r e sen t   i nven t ion   i s  



to  provide   a  method  using  a  product   which  is  easy  to  handle  and 

which  method  f u r t h e r m o r e   is  more  economical  than  the  p r e s e n t  

me thods .  

According  to  the  p re sen t   i nven t ion   these  ob j ec t s   are  a c h i e v e d  

by  means  of  a  method  for  n e u t r a l i z a t i o n   of  a c i d i f i e d   w a t e r - c o u r s e s ,  

l ike   r i v e r s   e tc .   through  lime  t r e a t m e n t ,   whereby  l imes tone   meal 

is  added  d i r e c t l y   in  a  r a p i d l y   s t reaming  flow,  the  l imes tone   meal 

having  a  p a r t i c l e   s ize  of  0  to  0.010  mm.  The  l imes tone   meal  i s  

p r e f e r a b l y   added  in  the  form  of  a  suspens ion   having  a  dry  c o n t e n t  

of  about  70  pe r cen t .   The  l imes tone   suspens ion   is  f l u i d   and 

pumpable .  

The  i nven t ion   is  de sc r ibed   below  with  r e f e r e n c e   to  t h e  

accompanying  drawings ,   where  Fig.  1  is  an  example  of  a  p l a n t  

for  c a r r y i n g   out  the  method  accord ing   to  the  i n v e n t i o n .   Fig.  2 

is  a  diagram  showing  the  d i s s o l u t i o n   for  l imes tone   meal  w i t h  

d i f f e r e n t   p a r t i c l e   s i z e s ,   and  f i n a l l y ,   Fig.  3  shows  the  change  

of  pH  with  regard  to  the  time  for  the  suspens ion   accord ing   t o  

the  p r e sen t   i nven t ion   compared  to  p r i o r   a r t   l imes tone   m e a l s .  

Fig.  1  s c h e m a t i c a l l y   shows  a  p lan t   for  c a r ry ing   out  t h e  

method  accord ing   to  the  p r e sen t   i n v e n t i o n .   In  the  embodiment 

shown  the  method  accord ing   to  the  i nven t ion   is  used  a t  a  power  

s t a t i o n .   The  p lan t   comprises   a  power  s t a t i o n   1  with  a  c o n v e n -  

t i ona l   t u r b i n e   (not  shown)  and  c lose   to  the  power  s t a t i o n ,   a 

tank  2  is  placed  compris ing  an  a g i t a t o r   3.  Between  the  tank  2 

and  the  power  s t a t i o n   1  a  condui t   5  runs,   and  the  flow  in  s a i d  

condu i t   is  r e g u l a t e d   by  means  of  the  r e g u l a t i o n   uni t   4  c o n n e c t e d  

to  a  sensor   9,  and  the  condui t   8,  r e s p e c t i v e l y ,   with  r e spec t   t o  

e .g.   pH-value  and/or   flow.  To  the  tank  2  a  pump  7  and  a  d i l u t i o n  

uni t   8  are  c o n n e c t e d .  

In  accordance   with  one  p r e f e r r e d   embodiment  the  l i m e s t o n e  

suspens ion   s to red   in  the  tank  2  is  pumped  through  the  condui t   5 

and  the  d i l u t i o n   uni t   8  to  the  t u r b i n e   of  the  power  s t a t i o n ,   and 

p r e f e r a b l y   to  the  o u t l e t   of  the  t u r b i n e   in  order   to  have  a  good 

sp read ing   and  to  take  advantage  of  the  e x i s t i n g   vacuum. 

In  accordance   with  ano the r   embodiment  the  l imes tone   s u s p e n -  
sion  is  added  before   the  power  s t a t i o n ,   in  connec t ion   with  a 

s c r een ,   a  dam  or  the  l i k e .   It  is  then  spread  by  e.g.   a  c o n d u i t  



provided  with  holes  and  a r ranged   t r a n s v e r s e l y   to  the  f l o w i n g  

d i r e c t i o n   of  the  w a t e r - c o u r s e s .  

The  l a t t e r   embodiment  has  the  advantage  of  n e u t r a l i z i n g  

the  water  at  an  ea r ly   s tage  thus  p r e v e n t i n g   c o r r o s i o n   of  t h e  

p ipes ,   the  t u r b i n e ,   e t c .  

The  purpose  of  the  pump  is  to  give  the  flow  a  s u f f i c i e n t l y  

high  f lowing  ra te   in  order   to  avoid  f r e e z i n g .   Fu r the rmore ,   t h e  

l imes tone   suspens ion   of ten  has  to  be  d i l u t e d   for  avoid ing   c l o g g i n g  

of  the  c o n d u i t s .   The  d i l u t e d   flow  is  then  added  to   the  w a t e r -  

-course   through  the  t u r b i n e   or  e a r l i e r ,   as  de sc r i bed   above .  

By  the  f ac t   tha t   the  l imes tone   suspens ion   is  added  a  r a p i d l y  

s t reaming  flow,  e x c e l l e n t   sp read ing   and  d i s s o l v i n g   are  o b t a i n e d .  

Fig.  2  shows  the  d i s s o l v i n g   of  l imes tone   meal  with  d i f f e r e n t  

p a r t i c l e   s i ze .   The  curves  r e f e r   to  l imes tone   meals  with  the  p a r -  
t i c l e   s i z e s :   0-3.0  mm,  0-1.0  mm,  0-0.500  mm,  0-0.200  mm,  0 - 0 . 0 4 4  

mm,  0-0.016  mm  and  0-0.002  mm. 

The  suspens ion   accord ing   to  the  p re sen t   i nven t ion   having  a 

p a r t i c l e   s ize  of  0-0.010  mm  has  a  dry  con t en t   of  about  70  p e r c e n t .  
This  product   is  very  easy  to  hand le ,   i t   can  be  pumped  and  t h e r e b y  

added  d i r e c t l y   through  valves  and  hoses.   From  Fig.  2  it   is  c l e a r l y  

ev iden t   tha t   the  smal le r   the  p a r t i c l e s   the  b e t t e r   the  r e s u l t .  

From  Fig.  3  i t   is  c l e a r l y   ev iden t   tha t   the  spec ia l   l i m e s t o n e  

meal  used  in  the  p r e sen t   i nven t ion   has  an  e s s e n t i a l l y   b e t t e r   e f f e c t  

than  the  conven t iona l   l imes tone   meals  used.  The  l imes tone   meal 

accord ing   to  the  p r e sen t   i nven t ion   is  very  r ap id ly   d i s s o l v e d   and 

th i s   is  very  impor tan t   as  the  water  in  a  r i v e r   or  race  f l o w s  

severa l   k i l o m e t r e s   in  j u s t   a  few  m i n u t e s .  

From  the  above-ment ioned   i t   is  ev iden t   tha t   the  a d v a n t a g e s  
with  the  p re sen t   i nven t ion   in  r e l a t i o n   to  p r e v i o u s l y   known  t e c h n i -  

que  for  n e u t r a l i z a t i o n   of  a c i d i f i e d   waters  are  many  and  i m p o r t a n t .  

With  the  methods  used  up  to  now  i t   has  not  been  p o s s i b l e   to  manage 
r i v e r s   with  e x t e n s i v e   water  con t en t s   and  e s p e c i a l l y   during  t h e  

spr ing  and  autumn  when  the  amounts  of  water  can  be  up  to  1000  m3 

per  second  or  more.  The  conven t iona l   methods  have  s u b s t a n t i a l l y  

been  used  for  n e u t r a l i z i n g   lakes  and  the  l i k e .   The  l imes tone   s u s -  

pension  accord ing   to  the  p r e s e n t   i nven t ion   is  d i s s o l v e d   to  100 

pe rcen t .   The  co r r e spond ing   value  for  a  conven t iona l   l imes tone   meal 



is  about  40  p e r c e n t .  

With  conven t iona l   methods  using  a  l imes tone   meal  with  a  r e l a -  

t i v e l y   la rge   grain  s ize  there   is  a  very  long  de lay ,   what  time  i s  

concerned ,   of  about  5  to  15  minutes ,   before   the  des i r ed   pH-va lue  

is  reached.   In  the  case  of  lime  t r e a t i n g   a  s t rong  race  or  s i m i l a r  

it   is  qu i te   obvious  t h a t   these  methods  are  almost  w o r t h l e s s .   The 

lime  t r e a t m e n t   e f f e c t   is  maybe  reached  f i r s t   out  at  sea.  In  e . g .  

a  salmon  c u l t i v a t i o n   it   is  of  extreme  importance  tha t   a  na r row 

p H - i n t e r v a l   is  ma in ta ined   all  the  t ime,  smal le r   changes  may  more 

or  less   e l i m i n a t e   the  whole  f i sh   s t em .  

The  l imes tone   suspens ion   accord ing   to  the  p re sen t   i n v e n t i o n  

gives  a  very  rapid  n e u t r a l i z a t i o n ,   0.01  to  0.1  minute  (cf .   F i g .  

3).  The  economy  is  c o n s i d e r a b l y   more  f a v o u r a b l e   with  the  l i m e -  

stone  suspens ion   and  the  method  d i s c l o s e d   accord ing   to  t h e  

p r e sen t   i nven t ion   compared  to  previous   methods  tak ing   into  a c c o u n t  

the  f a c t   tha t   the  meal  of  the  p re sen t   i nven t ion   gives  a  n e u t r a l i -  

za t ion   e f f e c t   of  100  pe rcen t   compared  to  around  40  pe rcen t   f o r  

conven t iona l   m e a l s .  

According  to  the  p re sen t   i nven t ion   an  almost  i n s t a n t a n e o u s  

n e u t r a l i z a t i o n   is  achieved  which  means  tha t   the  a d d i t i o n   of  l i m e  

can  be  s u p e r v i s e d   and  very  c a r e f u l l y   c o n t r o l l e d .  

The  i nven t ion   has  been  de sc r i bed   above  with  r e f e r e n c e   t o  

spec ia l   embodiments.  Ev iden t ly   var ious   m o d i f i c a t i o n s   can  be  made 

by  a  person  s k i l l e d   in  the  a r t   and  the  i nven t ion   is  only  l i m i t e d  

by  the  claims  be low.  



1.  A  method  for  n e u t r a l i z a t i o n   of  a c i d i f i e d   w a t e r - c o u r s e s  

l ike   r a c e s ,   r i v e r s ,   e tc .   by  lime  t r e a t m e n t ,   c  h a  r  a  c  t   e  r -  

i  z  e  d   in  tha t   a  l imes tone   meal  having  a  grain  s ize  of  0 - 0 . 0 1 0  

mm  is  added  d i r e c t l y   into  the  w a t e r - c o u r s e .  

2.  A  method  accord ing   to  claim  1 ,  c  h  a  r  a  c  t  e  r   i  z  e  d  

in  tha t   the  lime  t r e a t m e n t   takes  place  d i r e c t l y   at  an  e x i s t i n g  

power  s t a t i o n   or  s i m i l a r .  

3.  A  method  accord ing   to  claim  2,  c  h  a  r  a  c  t  e  r  i  z  e  d  

in  tha t   the  l imes tone   meal  is  added  the  t u r b i n e   of  the  power 
s t a t i o n   at  i t s   o u t l e t   end .  

4.  A  method  accord ing   to  claims  1  o r  2 ,  c  h  a  r  a  c  t  e  r -  

i  z  e  d   in  tha t   the  l imes tone   meal  is  added  at  a  screen  t h r o u g h  

a  tube  provided  with  h o l e s .  

5.  A  method  accord ing   to  any  of  the  p receding   c l a i m s ,  

c  h  a  r  a  c  t  e  r   i  z  e  d   in  tha t   the  l imes tone   meal  is  added 

in  the  form  of  a  f l u i d   and  pumpable  water  suspens ion   with  a  d ry  

con ten t   of  about  70  p e r c e n t .  

6.  A  method  accord ing   to  any  of  the  preceding  c l a i m s ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   in  tha t   the  a d d i t i o n   of  l i m e s t o n e  

meal  is  r e g u l a t e d   with  r e s p e c t   to  the  flow  and/or   p H - v a l u e .  
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